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PRELIMINARY AMENDMENT 



Customer Window, Mail Stop Fee Amendment 

Honorable Commissioner for Patents 

U.S. Patent and Trademark Office 

201 1 South Clark Place 

Crystal Plaza Two, Lobby, Room 1 B03 

Arlington, Virginia 22202 



Sir: 



Claims 1-4, 7, 21-23 and 28-30 are pending in the present application. 
The amendment filed on February 20, 2004, has been entered in connection with the 
RCE filed herewith. An Advisory Action was mailed on March 2, 2004. In that 
Advisory Action, the Examiner indicated a concern that the amendments to claim 1 
may not be supported in the application as originally filed. Applicants are submitting 
this Preliminary Amendment to address this concern. 

Applicant amended claim 1 in the previous amendment filed on 
February 20, 2004 to recite that the matrix resin is used to control the coefficient of 
linear expansion of the composite material such that the coefficient approaches 
substantially zero. Applicant respectfully submits that this feature is supported in the 



Appln. No. 09/720,372 

Amd. dated March 16, 2004 

Reply to Office Action of March 2, 2004 

originally filed application. In line 15, page 9 of the specification, the characteristics 
of the matrix resin used commonly for the disclosed embodiments, epoxy resin, is 
described. The thermal expansion ratio of the epoxy resin used according to the 
present invention is disclosed (on page 9) to be 60 ppm/°C, that is, a positive value. 
On the other hand, in table 1 of page 10, there are nine different types of reinforcing 
fibers used in the disclosed embodiments. All of these fibers have negative 
coefficients of linear expansion as described in the right hand column of Table 1 . 
Further, Table 2, on page 12, shows the coefficient of thermal expansion of a 
composite material according to the present invention comprising a first fiber (Fiber 
A), the second fiber (Fiber B) and the matrix resin (epoxy resin). In the top row of 
Table 2, Fiber A (PAN-based carbon fiber (M50J)) and Fiber B (PAN-based carbon 
fiber (M60J)) are combined in various ratios and the matrix resin (epoxy resin) is 
used to control the coefficient of thermal expansion. 

Further, as shown in the top row of Table 3, page 13, when 55.1% of 
Fiber A (PAN-based carbon fiber (M50J)), 44.9% of Fiber B (PAN-based carbon fiber 
(M60J)) and the matrix resin (epoxy resin) are combined, the coefficient of thermal 
expansion results in zero. One of ordinary skill in the art would understand, based 
on these portions of the specification, and the application as a whole, that since all of 
the coefficient of linear expansions of the fibers disclosed are negative, the only way 
that the coefficient could be zero is if the matrix resin having a positive coefficient is 
used to control the coefficients. 

Applicant notes that the number of reinforcing fiber types used 
according to the present invention is not limited to 2. Three or more types of fibers 
can be applied according to the present invention as long as the total coefficient of 
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Amd. dated March 16, 2004 

Reply to Office Action of March 2, 2004 

thermal expansion of the reinforcing fiber is a negative value. That is, a reinforcing 
fiber having positive coefficient of thermal expansion can be used according to the 
present invention as long as the total coefficient of thermal expansion of the 
reinforcing fibers is maintained at a negative value. 



Fiber A (neaative) 


Total coefficient of thermal 
expansion of reinforcina fiber 
II 

NEGATIVE 


Fiber B (neaative) 


Fiber C (positive) 




+ 



Thermal expansion ratio of the matrix resin 
POSITIVE 



II 

ZERO 

Applicant respectfully submits that one of ordinary skill in the art would 
understand that the present invention involves the use of the matrix resin to control 
the coefficient of linear expansion in the composite material such the coefficient 
approaches substantially zero. 

In view of the above remarks and the amendments submitted on 
February 20, 2004, Applicant respectfully requests reconsideration of the rejections 
in the parent application. Applicant submits that the application is in condition for 
allowance and early notice to this effect is most earnestly solicited. 
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If the Examiner has any questions he is invited to contact the 
undersigned at 202-628-5197. 



Respectfully submitted, 

BROWDYAND NEIMARK, P. LLC. 
Attorneys for Applicant 




Registration No. 31,979 

RSJ:ft 

Telephone No.: (202) 628-5197 
Facsimile No.: (202) 737-3528 
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